Assessing palatability of long-chain fatty acids from the licking behavior of BALB/c mice.
Dietary oils such as corn oil, olive oil, and canola oil, which primarily contain triacylglycerol and small quantities of fatty acids, are highly palatable to animals. In a previous study, we examined the short-term (60 s) licking behavior of mice and observed that they exhibited a high licking response to a low concentration of fatty acid (linoleic acid), which is comparable to that observed for pure corn oil. This finding suggests that fatty acids contribute to the palatability of dietary oils. In order to supplement our knowledge of the fundamental features of fatty acid palatability in the oral cavity, we assessed the licking behavior of BALB/c mice to investigate the palatability of various types of long-chain fatty acids. The mice showed high licking responses to 1% unsaturated 16- and 18-carbon fatty acids (palmitoleic acid, 16:1; oleic acid, 18:1; linoleic acid, 18:2; and linolenic acid, 18:3), low licking responses to 16- and 20-carbon fatty acids (palmitic acid, 16:0 and arachidonic acid, 20:4), and no significant response to saturated fatty acids (stearic acid, 18:0 and arachidic acid, 20:0) or fatty acid derivatives (methyl linoleate and linole alcohol). Additionally, there were differences in the palatability of 18-carbon unsaturated fatty acids at very low concentrations. At fatty acid concentrations of 0.04% and 0.0625%, the mice showed significant preference for linoleic acid and linolenic acid, but not oleic acid, when compared with mineral oil. These results suggest that mice show high licking responses to 16- and 18-carbon unsaturated long-chain fatty acids at low concentrations. Further, we suggest that sensitivity to fatty acids is affected by the saturated state of the fatty acid, carbon chain length, and terminal carboxyl group.